Abstract. With an understanding of the energy response of the anti-neutrino detectors, the Daya Bay collaboration presents new results using gadolinium-neutron capture: sin 2 2θ 13 = 0.108 ± 0.028 and |Δm 2 ee | = 2.55
Introduction
The Daya Bay Experiment studies reactor electron-antineutrino disappearance by measuring the inverse beta decay (IBD) event ratio between near and far sites [1, 2] . With more statistics and a better understanding of the systematics, improvement in the precision of sin 2 2θ 13 can be expected, which is critical for the next milestone of neutrino oscillation study, discovering leptonic CP violation [3] . Here only the most recent progress is introduced, including the results of reactor neutrino oscillation analysis with the delayed neutron captured on gadolinium (nGd), the status of the analysis with neutron captured on hydrogen (nH) and the feature of the supernova trigger.
Energy response and nGd shape analysis
The energy response of the antineutrino detectors (ADs) is studied by 1) various constant-energy gamma sources, including 68 Ge, 60 Co and 241 Am-13 C, which are employed regularly, 137 Cs, 54 Mn, 40 K, 241 Am-9 Be and Pu-13 C which are deployed during special calibration periods, natural radioactivities inside the detector, 40 K, 208 Tl, and neutron capture on H, and 2) the continuous beta decay spectrum from muon spallation product 12 B. The best oscillation analysis result is shown in Fig.1 
nH analysis
With also considering neutron capture on hydrogen, the statistics of IBD candidates at the Daya Bay is doubled and thus enabling us an improvement of the overall sensitivity of the experiment and a deeper understanding about the Daya Bay detectors and reactors. However, through conservative estimations, Gd capture was believed to be the only way to reach sub-percent precision and so the detector was optimized for this purpose. The high accidental background due to the low-energy delayed signal, only 2.2 MeV, and long capture time, 200 μs, and the more complicated detector systematic uncertainty make the study very challenging.
Using random single events selected from data and the normalization factor proposed in [5] , the accidental background scale and shape are precisely predicted. The systematic uncertainty is verified using coincidence candidates with vertex separations larger than 2 m, see Fig.2 . After accidental background subtraction, their differential distribution and total number of entries agree well with zero.
As explained above the distance distribution can be used to verify the accidental background prediction. Therefore, it also has the power to reject accidentals. Since the signal can be directly observed after the accidental background subtraction, the distance cut efficiency, as well as the identicalness between ADs, can be directly measured with data.
After applying a 0.5 m cut for the distance and subtracting the accidental background, the prompt vs. delayed energy distribution for the near and far sites is shown in Fig. 3 . Clear nH and nGd signals are both seen. Online IBD event rates are monitored for an instantaneous increase within 10 s among all ADs as a trigger of supernova burst [6] . The major background is from fast neutrons caused by cosmic-ray muons and real IBD events from reactor neutrinos. But with eight ADs at three sites which are around 1 km apart from each other, the supernova trigger reaches about 100% efficiency for all 1987A-scale supernova bursts within the Milky Way, while maintaining a false alarm rate of 1/year.
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